BACKGROUND AND PURPOSE: FD stent placement is a promising therapy for challenging intracranial aneurysms. Long-term evaluations about angiographic and morphologic results are still missing. This is the aim of this multicenter series.
T
he advent of FD stents permits an alternative for the treatment of giant/large-neck aneurysms or dissecting/fusiform aneurysms, in which selective endovascular treatment is not possible or is contraindicated, or PAO is not tolerated.
The Silk stent (Balt Extrusion, Montmorency, France) is braided with 48 high-attenuation nickel and titanium alloy wires with 4 platinum markers. The aim of this tight mesh is to divert blood flow from the aneurysm sac toward the downstream artery. If successful, the Silk stent causes a rapid flow reduction and the subsequent thrombosis of the aneurysm sac, as demonstrated in experimental bench-test flow analysis 1 and in animal studies. 2 Since 2007, intracranial FD stents have been used in clinical practice for particular configurations of intracranial aneurysms. [3] [4] [5] In regard to large-neck aneurysms, the combination of coils and a stent in the parent artery reduces the recanalization rate with an increased morbidity. [6] [7] [8] Here, we retrospectively review a consecutive series of subjects with intracranial aneurysms treated with Silk stents in 6 French medical centers. Currently, 1-year FU studies of a large number of intracranial aneurysms treated by using Silk FD stents have not been detailed within the literature, to our knowledge. The aim was to evaluate data concerning the relationships between angiographic aneurysm occlusion and shrinkage of the thrombosed aneurysm sac after Silk stent placement.
Materials and Methods
We performed a retrospective review of the clinical and radiologic records of all consecutive subjects in a registry of subjects treated with Silk stents at 6 French centers from September 2008 to December 2009. Two operators (J.B. and A.Bi.) collected and reviewed all data independently. All subjects were required to provide their informed consent before the procedure and for chart review. This observational study was approved by our local ethics committee.
Patient and Aneurysm Characteristics
This study included 65 subjects with 77 intracranial aneurysms; of the aneurysms, 66 were unruptured and 11 were recurrent. The recurrent aneurysms were previously ruptured and treated with coils, or coils and stent placement in 4 subjects. Overall, 58 subjects presented with only 1 aneurysm, while 7 subjects had multiple adjacent lesions. In the subjects with multiple aneurysms, 4 subjects had 2 aneurysms, 2 had 3, and 1 had 5.
Patient demographic data and aneurysm location and size are detailed in Table 1 ; aneurysm distribution is detailed in Table 2 . Clinical status was assessed by using the mRS. Before the procedure, 27 subjects (41.5%) had an mRS score of 0, nine subjects (14%) had an mRS score of 1, and 29 subjects (44.5%) had an mRS score of 2. CT scans or MR images or both obtained before the Silk stent procedure were available for all subjects.
Periprocedural Aspects
All procedures were performed by a senior interventional neuroradiologist with experience in stent-placement techniques. Each operator was assisted by the presence of a proctor during the first 5 patients to discuss the rationale for the use of an artery-reconstruction device and to select the device size; proctors were also present during the deployment phase of the procedure. In all subjects, aneurysm treatment was performed with the patient under general anesthesia. Parent artery measurements were performed for the selection of the Silk stent size; for this, both distal and proximal artery diameters in the landing zone of the stent were measured.
In total, 73 Silk stents were used in 65 subjects with 77 aneurysms; subjects received Ն1 Silk stent. Fifty-one subjects with 1 aneurysm were treated by using 1 stent; 6 subjects, with 2 stents; and 1, with 3 stents. However, 7 subjects with multiple adjacent aneurysms were treated with only 1 stent. Overall, coils (previous and/or added during FD stent placement) were present in 16 (21%) aneurysms (6 recurrent aneurysms with previous coils and 4 with both previous and added coils, and 6 with added coils during FD procedure). During the Silk stent procedure, coils were added in 10 (13%) aneurysms (4 recurrent and 6 de novo aneurysms). In total, 51 aneurysms had no coils. Flow modification after Silk implantation was classified following the scale of Szikora et al, 3 as either complete stasis or significant flow reduction or slow flow.
Antiplatelet and Other Drug Regimens
Antiplatelet therapy was established for all subjects receiving a Silk stent. The protocol was the same one used for other intracranial stents and was as follows: From days 3-7 before the procedure and for 2-3 months after the procedure, subjects were given a dosage of 75 mg per day of clopidogrel in conjunction with 160 -250 mg of aspirin, depending on the center. During the procedure, a heparin bolus (50 UI/kg) and nimodipine were administered according to need. Responsiveness tests to clopidogrel and aspirin were not available at all of the centers.
Follow-Up
Six-month and 1-year angiographic FU were performed by using the Montreal grading system 9 with 3 grades: complete occlusion (class 1), residual neck (class 2), and residual aneurysm (class 3) ( Table 3 ). At the 6-month FU, 56 aneurysms were assessed; a total of 70 were assessed for 1-year angiographic FU. At the 1-year FU, CT scans and/or MR images were available in 54 subjects with 66 aneurysms (Table 4) . To evaluate thrombosed aneurysm sac shrinkage, all lesions were measured on preprocedural CT scans or MR images in the axial plane with 2 orthogonal measurements and were compared with the FU examinations. MR imaging protocol was different in each center, but the measurement method of the aneurysm size was the same before and after treatment in each center to ensure reliability of aneurysm size variation. Among 66 aneurysms with FU MR imaging analysis, 9 were treated with FD stents and coils, but 1 of these was lost to FU (Table 4 ). Intermediate 6-month (58 subjects) and 1-year (58 subjects) clinical FUs were assessed by mRS.
Statistical Analysis
One year after the procedure, in relation to the shrinkage of the aneurysm sac on an MR imaging study, aneurysms were categorized into 2 groups: 1) disappeared or decreased aneurysms, and 2) increased or unchanged aneurysms. The comparison of variables between these 2 groups was performed by using the nonparametric Fisher exact test. A P value Ͻ .05 was considered significant. Binary logistic regression was used to verify the lack of influence of aneurysm morphology and volume on regression after treatment. Tanagra 1.4.38 software (http://eric.univ-lyon2.fr/ϳricco/tanagra/) was used to perform the logistic regression. 
Results

Stent Procedure
Silk stent placement was attempted in 65 subjects with 77 aneurysms. Stent deployment was achieved in 64 cases (98.5%).
In the 1 failed case (1.5%), the microcatheter and the Silk device were removed without consequences. Definitive deployment was obtained for 72/73 stents and 76/77 aneurysms, including 63 single aneurysms treated by multiple stents and 13 multiple adjacent aneurysms treated with a single stent. However, while correct deployment and full stent expansion were observed for 63 stents (86.3%), 9 stents (12.3%) were incompletely or incorrectly deployed. Misdeployments occurred on curved vessel segments with a sharp angle of Ն90°. We attempted to expand 3 incompletely deployed Silk stents by balloon (2 cases) or the deployment of an Enterprise stent (Cordis, Miami Lakes, Florida) within the Silk stent (1 case). In total, 7 persistent misdeployments caused PAO in 6 subjects (9.3%); occlusion occurred immediately in 5 subjects and at day 4 in 1 patient.
Immediate Angiographic Results
According to the classification of Szikora et al, 3 complete stasis with no contrast material entering the sac was observed in only 5 lesions (6.6%) excluding 5 others with PAO (6.6%), while significant flow reduction or slow flow was observed in 66 lesions (92%).
Acute Complications
Six acute PAOs resulted in stroke in 4 subjects and were uneventful in 2 subjects (On-line Table 1 ). In 1 patient with a left MCA giant fusiform aneurysm and occlusion of the parent artery, resistance to clopidogrel was later biologically proved. At day 4, another patient also had a stroke due to Silk thrombosis. Among 5 acute or subacute strokes, 3 developed from a sacciform aneurysm, and 2, from a fusiform aneurysm. Overall acute/subacute procedural morbidity was observed in 5 of 65 subjects (7.7%); no mortality was observed.
Delayed Complications
Delayed complications that occurred between 2 weeks and 5 months after the procedure were observed in 7 of 64 (10.9%) subjects (On-Line Table 1 ). There were 3 ischemic complications (1 stroke and 2 TIAs) and 3 delayed ruptures. One month after the procedure, 1 patient experienced a stroke causing a right hemiplegia. In this case, the stent was correctly deployed. Two weeks and 3 months after the procedure, 2 subjects presented with TIAs. Three of these ischemic events occurred at clopidogrel interruption: the first, after the patient decision to stop this treatment on his own (right hemiplegia at day 4), second with onset of right hemiplegia at 1 month and third with TIA at 3 months (right hemianesthesia).
Three delayed ruptures included 1 CCF 14 days after the procedure, successfully treated by the venous route. One subject with an acute stroke due to the ACA experienced aneurysm bleeding at day 135. Another with MCA ϩ PCA occlusions experienced an aneurysm rupture at day 20 and died. None of the 3 aneurysms with delayed rupture were treated with coils during the FD procedure. In these 3 cases, complete occlusion of the aneurysm sac was documented either by angiogram or MR angiography. Additionally, at 1 month, 1 patient died because of severe hemorrhage during surgical treatment for a previously known malignant meningioma. This tumor rapidly increased in size, also presenting hemorrhagic components caused most likely by the clopidogrel therapy. Excluding the latter patient, bleeding from the aneurysm was observed in 3 of 76 aneurysms (4%) and in 3 of 64 subjects (4.7%). Consequently, at the 6-month FU, permanent morbidity was observed in 5 of 64 subjects (7.8%) and mortality occurred in 2 of 64 subjects (3%). All severe complications were observed in lesions located in the anterior circulation. A transient worsening occurred during the first 2 weeks after the procedure in 24 of 64 of subjects (37.5%). Clinically, this consisted of headaches associated with worsening of symptoms due to an increased mass effect in the cavernous sinus (9 cases), optic nerve (3 cases), or brain stem (3 cases). This perianeurysmal brain inflammation was treated by corticoid therapy by using decreasing doses for at least 2 weeks. MR imaging usually showed rapid evolutive thrombosis (between 50% and 100% of the sac volume), perianeurysmal vasogenic edema, and circumferential enhancement after contrast injection.
Angiographic Follow-Up
We observed a progressive increase of the aneurysm complete occlusion rate (Table 3) . Complete angiographic occlusion (class 1 from Roy et al 9 ) was present in 38 of 56 aneurysms (68%) at the 6-month follow-up and in 59 of 70 aneurysms (84.3%) at the 1-year follow-up. Conversely, residual neck and residual aneurysm rates (class 2/3) shifted from 59% immediately after the procedure to 11 of 56 aneurysms (19.6%) evaluated at the 6-month follow-up and 3 of 70 aneurysms (4.3%) evaluated 1-year FU.
No particular morphology/location of the sac or of the aneurysm neck explained the poor occlusion rate in some of the lesions at the follow-up evaluations. No new PAO occurred. However, intrastent stenosis of Յ50% was observed in 5 subjects of 52 with open arteries at the 6-month FU. All subjects were asymptomatic and showed complete recovery of the in- trastent parent artery diameter at the 1-year FU. No aneurysm recurrence was observed in these subjects.
MR Imaging/CT 1-Year Follow-Up, and Angiographic Correlations
At the 1-year FU, the stent-placement procedure failed in 2 subjects, 2 subjects died, 6 subjects were unavailable for evaluation, and 2 subjects had not yet undergone MR imaging/CT scanning (total of 11 subjects with 11 aneurysms). Consequently, CT scans and/or MR images were available for 54 subjects with 66 aneurysms, which allowed the evaluation of the relationship between aneurysm angiographic results and aneurysm shrinkage. CT and/or MR images were not available in 4 of 70 aneurysms. These results are summarized in Table 4 .
In 56/66 angiographically complete occluded aneurysms, MR/CT analysis showed the complete disappearance of the thrombosed aneurysm in 17 lesions (30%) and partial shrinkage of the aneurysm in 29 lesions (52%). Of the remaining aneurysms, 6 remained unchanged in size (11%) and 4 (7%) were enlarged. Nine of the 66 analyzed lesions (13.6%) were also treated with coils during the Silk FD stent placement procedure. No coils were added in 18 angiographically occluded aneurysms that shrank and disappeared. Coils were added in 1 of 35 (2.8%) aneurysms that reduced in size, in 3 of 7 (43%) aneurysms that remained unchanged, and in 5 of 6 (83%) aneurysms that increased in size despite complete angiographic occlusion in 4 cases (Table 4) .
Statistical analysis of the 2 groups regarding shrinkage of the aneurysm sac in relation to coils added during the FD stent placement included the following: 1) 53 disappeared or decreased aneurysms (only 1 with coils), and 2) 13 increased or unchanged aneurysms (8 with coils). This result suggests that additional coils within the aneurysm sac during the FD deployment could prevent aneurysm shrinkage and also promote aneurysm growth (P Ͻ .01).
This result was confirmed if all lesions with coils inside the aneurysm sac (previous coils and/or coils added during FD stent placement) were considered. A comparison of 51 aneurysms without coils (49 decreased or disappeared [96%]) and 2 unchanged or increased) and 15 aneurysms with coils (4 decreased or disappeared [26%] and 11 unchanged or increased) was also statistically significant (P Ͻ .01).
The 1-year angiographic occlusion rate of 7 lesions unchanged in size showed complete occlusion in 6 aneurysms (grade 4) and PAO (grade 4c) in 1 aneurysm, whereas in 6 lesions increased in size, we had complete occlusion in 4 aneurysms, residual neck in 1, and PAO in 1. Analysis of this last subgroup showed that 2 were fusiform and 4 were saccular; 2 were cavernous carotid and 4, supraclinoid aneurysms. Size varied from 6 ϫ 3 mm to 29 ϫ 26 mm, and the percentage of enlargement varied from 10% to 380% (respectively, 380%, 40%, 250%, 10%, 170%, and 30%). No correlation with preoperative aneurysm size or location was observed. Binary logistic regression was used to verify the noninfluence of the aneurysm morphology and volume on regression after treatment. Regression analysis confirmed that neither morphology nor volume significantly impacted aneurysm shrinkage.
Clinical FU At the 6-month FU when 58 subjects were evaluated, 42 subjects (72.4%) had an mRS score of 0 (versus 41.5% of subjects at pretreatment), 6 subjects (10.3%) had an mRS score of 1 (versus 14% of subjects at pretreatment), and 3 subjects (5.1%) had an mRS score of 2 (versus 44.5% of subjects at pretreatment). Five strokes resulting in permanent deficits were responsible for 3 subjects (5.1%) with an mRS score of 3, 1 patient (1.7%) with an mRS score of 4, and another patient (1.7%) with an mRS score of 5. Two subjects (3.4%) died (mRS, 6).
At the 1-year FU, 3 subjects were unavailable for evaluation, and the stent-placement procedure failed in 1 patient. Consequently, 61 of 65 subjects were evaluated. Apart from the 2 deaths (3.2%), 47 subjects (77%) had an mRS score of 0, six subjects (9.8%) had an mRS score of 1, two subjects (3.2%) had an mRS score of 2, two subjects (3.2%) had an mRS score of 3, and 2 subjects (3.2%) had an mRS score of 4.
Discussion
The advent of FD stents offers a new therapeutic option for challenging giant/large-neck aneurysms or recurrent aneurysms. However, precise indicators for the use of these new devices are still uncertain. In the literature, most cases include subjects without any other endovascular or surgical options. 3, 4, 10 In our study, indications for Silk FD stent treatment included the following: 1) subjects with an unruptured aneurysm with a 5-year cumulated risk of hemorrhage of Ͼ14.5% following the ISUIA 11 criteria (30/77 aneurysms in our study) ( Table 2) , 2) symptomatic subjects with carotid cavernous (29/77) and carotid ophthalmic (8/77) aneurysms, and 3) subjects with a previously ruptured aneurysm or one that harbored several aneurysms on a dysplastic carotid segment (10/77 aneurysms). In carotid cavernous aneurysms, reasons for choosing FD rather than PAO included no functional circle of Willis or the young age of the patient.
Misdeployment with a poor apposition of the Silk stent is still a main concern. This event was encountered in 9 of 63 stents (12.3%). Two of these instances were corrected by the additional use of a balloon or stent. Persistent misdeployment of the Silk stent caused occlusion of the parent artery in 9.3% of cases. The incidence of acute PAO in the literature is difficult to compare from Silk to Pipeline (Chestnut Medical Technologies, Menlo Park, California) studies because of population heterogeneity, but it seems that PAO is more likely to happen with the Silk stent: 9.3% in our experience; 10% in the series of Byrne et al 10 ; and 4% in the experience of Lubicz et al 12 rather than with the Pipeline device: no PAO in the Lylyk et al 4 and Nelson et al 5 series; and 2.4% in the series of Szikora et al. 3 A curved landing zone and stent oversizing are the main parameters to take into account. 13 Therefore, accurate preoperative measurements both upstream and downstream of the landing zone are critical to match the Silk stent to the arterial diameter. Stent coverage of perforators or side branch arteries may be responsible for ischemic complications.
14 In our study, we observed 1 case of a stroke after occlusion of the ACA A1 segment with the origin covered by the stent.
The aims of flow diversion are to allow the rapid progression of thrombosis within the aneurysm sac, to protect the patient from bleeding, and to decrease mass effects related to aneurysm pulsatility. This diversion of endosaccular blood flow has been documented by several hemodynamic studies 1 and in animal models. 2 The optimal porosity to achieve flow reduction and slowness appears to be 70% (1%). However, the FD approach does not provide immediate aneurysm occlusion or subsequent protection from bleeding. In our study, only 5 of 76 aneurysms (7%) showed complete stasis after the Silk stent procedure, added to 5 other noncirculating aneurysms with concomitant PAO. Despite poor immediate efficacy, our results confirm good midterm efficacy of flow diversion to obtain progressive aneurysm occlusion; excluding aneurysm occlusion with a concomitant PAO, 68% of aneurysms were completely occluded at 3 or 6 months after treatment. Furthermore, at the 1-year FU, 84.5% of aneurysms were completely occluded.
This long-term FU is important for investigating whether flow diversion is an efficient technique to obtain definitive aneurysm angiographic occlusion. After FD stent placement, Byrne et al 10 and Lylyk et al 4 reported that 50% and 56% of aneurysms were occluded at the 3-month FU, respectively. Additionally, in 1 study, 4 the authors found that 95% of aneurysms were occluded 12 months after treatment. As reported in a separate article, 3 no aneurysm recurrence has been observed so far in our subjects. Authors 7 have observed angiographic recurrences in 33.5% of aneurysms treated only with coils and in 15% to 20% of aneurysms treated with stents and coils. 6, 7 Recurrence is also reported in retreated lesions with long-term outcomes. 15 In our study, acute/subacute procedural morbidity was 7.7%, while mortality was zero. Delayed complications, occurring between 2 weeks and 4 months posttreatment, were observed in 6 of 64 (9.4%) subjects. There were 3 ischemic (4.7%) and 4 hemorrhagic (6.2%) complications. At the 6-month FU, permanent morbidity was observed in 7.8% of subjects and mortality, in 3%. In 1 of the 2 deaths, death was related to antiplatelet-therapy discontinuation and not to the Silk stent placement itself. In the literature, 5,3,10,12 morbidity for FD stent placement for intracranial aneurysms ranged from 4% to 15%, and mortality ranged from 4% to 8%. These results in FD stent placement should be compared with those obtained after PAO treatment. Despite the sacrifice of the carotid artery, a recent article 16 reported excellent long-term results with neither mortality nor permanent morbidity in selected subjects who tolerated the PAO test.
In our data, most cases of ischemic complications were observed in subjects with incorrect Silk stent deployment and subsequent in-stent thrombosis. We only observed a late onset of right hemiplegia related to stent thrombosis in 1 patient with correct stent deployment. In this case, we speculate the involvement of a suboptimal antiplatelet regimen as observed in 2 other subjects presenting with a TIA after the discontinuation of antiplatelet treatment. Ischemic complications highlight the need to better assess the antiplatelet response. 17 Excluding the subject who fatally hemorrhaged during surgical tumor intervention, aneurysm rupture was observed in 3 subjects (4.7%). In all 3 cases, rupture was delayed (days 14, 20, and 135). Two of our delayed ruptures were reported by Kulcsár et al 18 with proved complete occlusion of the sac, documented by angiography, realized before the rupture. In our third bleeding case, occlusion was documented by MRA 1 week before CCF onset. Kulcsár et al 18 showed that most bleeding after FD stent placement (12 of 13) occurred in partially or completely thrombosed aneurysms with a variable time interval after stent deployment from day 2 to 4 months. Acute bleeding may also occur in the case of stent migration into the sac. 12 In a case report, 19 a rupture occurred at day 20 in an almost completely occluded aneurysm after transient visual impairment was treated with steroids. In our 3 cases of delayed rupture, angiographic control before the hemorrhage showed that the aneurysm was completely occluded.
Postmortem examination findings were reported 18 in 2 subjects who died from delayed hemorrhaging after FD stent placement. The rerupture site was reported at the persistent permeable aneurysm sac or at the site of recanalization. We did not observe delayed bleeding of aneurysms treated with a Silk stent and coils; however, this finding is not significant because in our study, only 13% of aneurysms were treated with coils in addition to a Silk stent. Despite changes in the March 2010 instructions for use by the manufacturer, suggesting that the Silk stent should be used in association with intrasaccular coils, we think that this assumption is not based on reliable results. In another study, 3 no difference was observed regarding bleeding in aneurysms treated by an FD stent alone or an FD stent and coils. In a recent article, 20 the authors reported that intra-aneurysmal pressure increased after FD stent deployment; furthermore, they suggest that the placement of coils or other prothrombotic devices before FD stent deployment could more rapidly achieve aneurysm thrombosis and minimize the time for hemorrhage risk.
The indication for FDs in the acute bleeding phase is unclear, given the necessity of a double antiplatelet therapy and the delayed efficiency of FD stents. At the present time, it should not be the first treatment option for ruptured aneurysms. The association of FDs and coils within the sac may be an option and needs further study to evaluate efficiency in preventing new ruptures and to establish the reliability of flow disappearance within the sac.
In our study, transient asymptomatic intrastent stenosis was observed in 5 of 64 subjects (7.8%). In the literature, significant parent artery stenosis at 6 months was reported in Յ33% of cases. 15 Here, we report a transient worsening in 24 of 64 subjects (37.5%) due to perianeurysmal brain inflammation. Headache was a constant symptom, sometimes associated with neurologic symptoms. This complication has been described after PAO for giant carotid cavernous aneurysms, 21 after endovascular aneurysm treatment by using active coils, 22 and recently after the use of FD stents. 
Follow-Up
In our study, we report the progressive occlusion of aneurysms following Silk FD stent deployment. It is likely that persistent dual antiplatelet therapy in the first months after FD stent deployment could prevent complete thrombosis. There are no data in the literature concerning the relationship between flow reduction and aneurysm shrinkage after FD stent therapy, to our knowledge. As observed in carotid cavernous aneurysms after PAO, 6 retraction is a key factor for mass-effect reduction and the possible recovery from oculomotor nerve palsy. Complete angiographic occlusion is not always associated with the regression or shrinkage of the aneurysm sac itself. Among 56 angiographically complete occluded aneurysms observed 1 year after treatment, 46 lesions (82%) decreased or disappeared compared with 10 (18%) aneurysms that remained unchanged or increased. The presence of coils can impair aneurysm shrinkage. Our morphologic evaluation showed that 96% of aneurysms without coils inside the sac decreased or disappeared compared with only 26% of aneurysms with coils. These results were validated by statistical analysis (P Ͻ .01). On the basis of these data, coils within the aneurysm sac during the FD deployment could prevent aneurysm shrinkage while also promoting aneurysm growth. Therefore, the use of coils is not suggested to achieve a complete cure of the aneurysm sac defined by the association of an angiographic occlusion and complete sac shrinkage. However, all of the cases of delayed aneurysm rupture in the series of Kulcsár et al 18 were treated with a Silk stent alone except 1 treated with additional very loose coil packing, while all of our 3 delayed ruptures had no additional coils within the sac. Thus, Balt recommends the use of the associated coils to prevent delayed aneurysm rupture in an alert from the French sanitary security agency in March 2010.
Limitations
Our study is retrospective in nature and is consequently associated with limitations of such a study. The evaluation of systematic antiplatelet response during FU is lacking. Most likely, we have underestimated the percentage of subjects resistant to antiplatelet medication because only 1 patient who had a stroke exhibited documented resistance to clopidogrel. It would have been of interest to correlate pre-existing intraaneurysmal thrombus and further posttreatment enlargement, but these data were not available in our retrospective study. Regarding Silk FD misdeployments in the carotid siphon, PAO has to be discussed whenever an occlusion test is successful, especially in carotid cavernous aneurysms.
Conclusions
Flow diversion is a promising technique for the treatment of challenging intracranial aneurysms. The Silk stent induces progressive aneurysm occlusion with complete angiographic occlusion and a patent parent artery in 84% of subjects at 1 year after treatment. Despite complete angiographic occlusion, the disappearance of the thrombosed aneurysm sac was observed in only 30% of cases, and shrinkage, in another 52%. As expected, coils within the aneurysm sac appear to prevent aneurysm shrinkage and promote aneurysm growth after FD stent deployment. Rigorous monitoring of antiplatelet treatment and correct FD stent deployment are mandatory to limit ischemic complications. The risk of delayed aneurysm bleeding after FD Silk stent use exists (4.7% in our series) and highlights the need for a better understanding of its mechanisms. More experience is needed to further refine the possible indicators and the technical aspects of this treatment to improve clinical results.
